Local renal aldosterone system and its regulation by salt, diabetes, and angiotensin II type 1 receptor.
CYP11B2 is the enzyme responsible for aldosterone synthesis mainly in the adrenal gland. In this study, we hypothesized that CYP11B2 gene, protein, and aldosterone are produced locally in kidney and regulated by low salt intake, angiotensin II type 1 (AT1) receptor and insulin-deficient diabetes hyperglycemia. We used real-time RT-PCR, immunohistochemistry staining, and microdialysis techniques to monitor changes in renal CYP11B2 mRNA and protein and aldosterone production in normal, adrenalectomized, or streptozotocin-induced insulin-deficient diabetic hyperglycemic rats. In normal kidney, CYP11B2 mRNA and protein were localized mainly in the renal cortex and upregulated by angiotensin II and low salt intake. The angiotensin II effect was reversed by AT1 receptor blocker valsartan. Immunohistochemistry staining demonstrated presence of CYP11B2 in glomeruli. Although aldosterone was absent in plasma of adrenalectomized rats, it was present in renal interstitium and tissue. Diabetes increased renal cortical and total kidney CYP11B2 mRNA and protein. Lowering blood glucose with insulin decreased total renal CYP11B2 mRNA and protein. Despite lack of significant changes in blood glucose, valsartan treatment caused significant reduction in renal CYP11B2 mRNA and protein. In presence of diabetes, there was an increase in CYP11B2 immunostaining in glomeruli and proximal tubules. This expression was abrogated with insulin or valsartan treatment. These results demonstrate the presence of all components of local renal aldosterone system. This system is physiologically active because it is regulated by angiotensin II and low salt intake. In insulin-deficient diabetes hyperglycemia rat model, glucose, insulin, and AT1 receptor modulate CYP11B2 expression in the kidney.